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Abstract of JP 8250732 (A) 

PROBLEM TO BE SOLVED: To obtain a trench type 
MOSFET, which has breakdown characteristics 
enhanced by a P<+> -region in the deep center of an 
epitaxial layer and a low on resistance by a method, 
wherein a drain region having a first conductivity type 
buried layer connected to the upper side surface of a 
semiconductor material layer via a sinker region, is 
formed in the epitaxial layer. SOLUTION: A MOSFET 
400 is formed into a constitution, wherein a delta 
layer 402 is provided in an N-type epitaxial layer 110. 
An N<+> -source layer 1 12 is subjected to heavy 
doping of 1* 10<14> to 7* 10<15> cm<-2> . A 
P<+> -contact region 1 14 is subjected to doping of 
1x 10<14> to 5* 10<15> cm<-2> . The threshold 
voltage of the MOSFET is decided by the thickness 
of a gate oxide layer 106 and a doping of a P-type 
body 116. The body 1 16 is subjected to a doping of 
5* 10<12> to 5* 10<14> cm<-2> . The thickness of 
the layer 106 is formed in a range of 80-1200 &angst 
. The layer 402 is doped with an N-type dopant of a 
concentration higher than the N-type dopant 
concentration of the part, which is adjacent to the 
layer 402, of a drift region 11. 
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[IS®] »V^+*P+««tJ:6»#«f*ifcyH 
hwyf«iiosPETfeSMW*. 

[Mft^R] A-f-^M/yf-SMOSFETfc 

fc^r. H-^^yhjiussrft^^tL^a^. mosfe 

-7"*«rS*ifc«*BL<H: r F U 7 F j (RWfcfi^T 
^flfclfcU MOSFETO*+*/l*fc»frMlfcl 

sa&sfca&f , ^->^>»mo s fet«$ 
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111 
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mihi/yi-mz$mzti. mmizx-oxmigm* 
mm m±.mm±.izmi y u y wzm ltebs 
mibisy^mmiv-zmtmt&xoizm. 

ilb\s y^<nm>i *)T<r)m.£?Wfcth KW yfl 
MBFWyfUiStf, 

Me f v yi-nmizim^foaTmzz-tm^ v-tz 

mim^Y-rt:%ztitzm<o±mz%?. mm^ 
v-rtKztitzmmw-rty hm&x. y tffl^F- 
*y vmmttti y y ? vwAb . 

Me F U 7 F^igo F-A'y hiiSi 0 i iS^ F-v?y 
Fffi££*Tf Sr^JIk k fcttttfc Ls 

Mer/l^Stf, MEH 'J 7 MWW>^w8r< k i-gfcfr 
«>JJB£*r*\:k*1*afcU 

m e-f ■<o±fl«HMs» me f v y^<m%m 
mzm-x'hhz t zmtt&x-mii' Yuym 

MOSFET. 

^mx^titzy-hk. 

mmm±mmm±.izmi y v y+tvm ltebs 
me y v y+wmiv-xmszw&th x o izms 

IBFi/y-?-<M5J: "3Ttf>fili-cg«rt-«. KM yfi 

*k£ff**£k£l«KfcU 

UK KM >H«#. 

me h uyf^)«E«ttfe*oT«t«rt»^ K-r* 
me«v > f - r * & snxjw^jji t $rf . fnea^ 

F-r^irSiifcfWtoF-^y hSKJ: y t (Kv> F- 
'<y F 'J 7 hfl$k . 

Mien y 7 mb«<o f-av fssj: y t«o 

Mervi^jf *>\ Men u 7 f«i«o£ 1 mo!.** 

iw7^?Jia±iMMMMhP. mef isy*v>mm. 
0 1 ±<om{zhif)K me*t < mmt Me y y 

7 F»«k«>»£«<^*< k t-SU: OTOtUIC* 



Me f y 7 h mmm 2 si## . met^? 1 1 me* 
r < mkt (rmzhh z t mrnktm-f**- y v 

yf-HMOSFET. 

XTjffl&nTmxmwj*^ k t-SBk-a-ts 

£ k k -f m *E l fcIMW>M OSFET. 

miY\sy*mzwm.zti. mmizx^xmsmfr 
hmxhixtzy-Yk, 

miwm±.wm±.izmz y u y+izms ltebs 
ixtzm 1 mnmwv-xmmt , 

$ix^2»mM^-KfV1HSk , 
IJEhUyf-klJ&Kr-fSWfcBWUTEasn. Wu 
ebUyf-cOJSaj: *)T<?)mtX'm&tZ> HM >m 
«fc*^Tfiik*»akU 
OTBHM y«>>\ 

itfie h 1^ yf-^Mesas^ftoTi^^tffl^ y-t% 
%ztitzm®k . 

F-7-Sr^$it^«<OFw<yFaugrJ:0<>fiv^F- 

hig«$r*-ri» F y 7 h^JSk . 
MBF y 7 hfUtia F-^y FjijSJ: 0 fc*v»Hwtv 

Y-mx&i+i-rwMk&imzbimLku 

WtfMriW, Me F 'J 7 F«*e%j>fc< k i>-S5^ 
w±fl^^-rck^#S!kL. 

MiT>nrm<7>±.mM%mtf. miY^y+vmm 

m t )i>T<r>6Lmz&$>zkm®kt$>>*-1-fi>\'Y 

b-yf-SMOSFET. 

F uyf-OJgaj: *)±.cr>&m<,z$)$>z k £®®kt t>U 
*Ill(C|e»^MOSFET. 

im&6 ] Me-f^^i^tr-^ F-^-y f«s 

««Sr*L. Mer>^«F*KOF-AyFiSJgtf\ Me 

xmartz z k mrnkthmm 1 tctemoMo s f 

ET. 

[ W*JS 7 ] Me V -Xffiig&tfMBtff < ffiMtf 
■tJWWzBf&Ztl. MBMOSFET^*. miMlVOi 
«t"£«#fcfc wc Mem 2 StiiOlv 4EttffH£* 

u Me«^teHi^oat^v\ir>'. Mebw-y^J: 
0 fcffiv^ttBt**^ t m®k thmm. 1 tie«5^ 

MOSPET. 

miTtvmvTwmuwt. me 
aiv^i«i^MEftt^v^j: y t±^aatjb4i 

k * WRk 7 fclEfto M O S F E T . 

[mm9 ] y ^ y^m&zixtz^mmfok . 
m>Yuyi-ft£.m.zh. tmMizxixmimifr 
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m&w>±mm±iz®ti v v v wzm ix iea$ 
ns, k u >i-mmiv-xMmzmm-rz> x ? keh 

EKUM-tf)l£ffl5«J: 9T«>ffi«-CS«rt-* KM 

we v -*mm.vmix f < m®#. me k v >wz 
x^xwEztii ±tw¥mmisii& z t tnmt 

U 

MEKWyfWMi*. 

ME K I' y-W)«EJS»^*<OTil* ! Sr-tiiv > K-T* 

K-r£&3ftfc»«OKw\VKSI«J9t>ffl;V*K- 
A'y hm&tt*& K U 7 KffliSk . 
MEK U 7 KfRiS<7) K-Ay hmgl 0 ii^K-Ay 
K»K***4t -I k m®.k I , 

mirfwmifi. me k «j 7 hitt&wK t 

me* v vcfiri em 2 ^mMco^^ra 

iram fnatfr * «t K-Ay 

imm^mcDTtmxoiz&wzti&zkwm 

k -thrt-ttiAr hU >1-WM O S F E T. 

imw 1 0 1 mzv-zmm&vmiitfT < m® 

tf*Di<nMzm$&tih z k timk u 

ffifie-fe yK3+ife»#t *$ k mess 2 amso^teit 

JBlKESJOMOSFET. 

t mm 111 K U M#JfM£ Jifc¥9N&K 
k, 

WEKUXf-rttcffiasn, ttlU(c J: oTME«*£A> 

ftfcjg i ®mM<7)7-xfl$k . 

ME I- U M&tf MEV-**WfcBW* & J: 9 (c£S 

$*lfc»23Wffi^-Kr -f jggk . 

ME K U M-kMEtfr -f *«fcR»LTEES*i . 85 

EM^M-OK*.* OT^ffiEaTEfc** KM y« 

®k£Ht&Zkm®kL. 

mev -*n$&tfME*f < sute k u y *nz 



U 

MEKMyfS«ctf. 

ME h l^MOME&a£ft^TJI£&-r«^ K-7*£ 

V-7*%Zix£.m®<r)V-'*>hm&i ") fcfi^K- 

Ay hfflg ttt* K U 7 hiifeSk , 

ME K V 7 KM^co K-A-y hjgjKJ: *) fe*n K-Ay 

KiMEfrfrf k «r«fftf: L, 

fflSr^^«A\ ME K U 7 K«WK%l^r< k 

OiJiS-^CkSr^ffikt, 

iWf f ^^«o±iB««aMh6 t irE k u yf-^WEisa 
BifiE-b;K7)**gi5^fcv MfEi&2 mmom >ra 

biUg^^t, ^ogt^v^^BirfEhi/yf-ctOt) 
±c7){iS(cJ>0. MEr^^«* J HlflE^v^Sit^Olu 

Eft tav^^T* i o fcEE**i4 z k 

k-fl)A'-^;Uh^y^MOSFET„ 
I ll^JS 1 2 ] ttEf^^E^THWIff m 
E»v46»fW«<01»Eftt)av^»4hoJ: 0 i±<^a»c 
fciik^^ak^aiSfll OfcEO^MOSFE 
T. 

1 3 ] m&mm&mmmtxmihix 

m-Kr-f aM^KBW**. ^2^«ST'^0. ME 
^rV K-A-y Y\m£ *) iSv^ K-A'y hii« 
frE^T^ny^^hffllScOftt^^as^. 
ME'-Kr-f «WoTHtt^»J: 0 i _t«0ffiBfc** C k 
Sr^Sk t §fS*5 1 (CIEISCOM O S F E T . 

[ mm. 1 4 ] isET^^E^ffljjiifaw**. m 
iW7<a>?7m®mm&m^m£ o iT^o 

fflEfc*iik*««k-f 4W«Jil 3tEttOMOS 
FET. 

[ii3<ii 1 5 1 mef^***. k m ymsfcWKf 

lEtfr -f + *;MR«*» Co *W 4>*ut ft tffiWT 

; k *«Ok 1 1. 11*11 1 tClESiOIVl OSFET. 
(fMl 6] ttErA^JItf. ^Jt'ixl^A J 1uE 

h u yfoi y ya^36»<bfflT ^jfifctaatcmEaE^ 

«iS««*|6itf64f Si 3 k S1*fSk-f* 

M*JR 7 fcEtttf) MOSFET. 

[B*3ai 7 3 miEr;u^«*\ *^n»K*»l»E 
K y y ^^*^HT htiK&gxmzXT ^ 
3y9?hmbntt]iz.%&.?&iiiiizzikizk£# 

mktmimi 3»ce»wmosfet. 

[UMSS 1 8 3 frE-b;KO**tEa$ix^KrEm 
jWWE*^ ^ (WSJ: 0 1*^ K-A'y K«if Sr*t*i 
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t wmt-thimm 1 (cgsqmo s fet„ 
t. 

Mixmrnmuzmi hisywzvmtx&wz 
ntz% i mnm<?>v-xmt$it , 

ME FU ^ai^BEV-A««KBW[-r h X o IzRW. 

u 

MEFl^^MEfi^tt^Tl^-ril^ F-T£ 

ME«^F-7'£&$ft£«$c7)±Ji£&1\ ME«^ 
K-7fc$r$*ifc«»0 F-Ay YWBLt. 0 fcffiv* F— 
Ay F«K£#t3> F 0 7 FfSigfc » 
MEF 'J 7 M^H-a> Fa** 0 iffi^ K-yty 

ffi&wmtf. mef y 7 mrmoiii 1 aMho±ji* 

lWE7'^^JiO±»»JH»»3&«, ME h V v+<r>Wt& 

m y i>±.<ow&£i>itf. mn#T<m®tmi f y 

7 hW&t<»8feaffyJ?%< k fc-gpi *)T<oaaK* 
mrffiF 'J 7 F««<0*2»##. MEr/l-^fflfcMEtf 
ME* )WP#MMzi5 \ ^X MESS 2 OTSoggi M£ft 
ME&t«tffiiiSA\ MEtfr-ffSigJ: Wv^M^ 

MOS FET. 

[ M$3 2 0 ] MEf'/U 9 m<r>mmi)\ ME*' 

4itSr«ffRfct4M«?ll 8fcE«tf>M0SFET. 
[IS*« 2 1] F u yf-!Wttes<ifc*»*HI* 
k. 

mahuy?mzwmzn, mmizx oxmtmm* 

t>mxt>hfz?-Vk, 

miws.<n±.mmiizmi f u y^zms ixms.% 
titzmimmov-zmt. 

SiX*:JjS2triS?)*T ^ ««t - 

MEM- -yf-fc ME*'r •< fB«CRBLTiMSit. m 

®k&H?lZk£imkl. 



mMv-AmmRvmitfT < mmK me f v >nz 

U 

ME KM yJWiStf. 

ME F l^y ^MES^ffcOTSSrSrrii^ F-7-£ 

«r£av*K-r*fc3ftfc«^Jbi£$r*\ ®im^ 

Ay FjftS^-rS F 'J 7 Fffligi: , 

ME F y 7 FftttO F-Ay hjgJKJ: 0 iBUK-vty 

Fiis^*t-i.TVi-^«fc *^rt-4 i mwtk u 
miT>v9mt>\ me f y 7 Ma**Kj«sr< fc 

<r>±.®Z%1-z\kZ®WikL. 

MtTJwmoi.miftmff. me f i/ y ^-omek 

MET/U^lc7)Tilii^^* { , MEFVy^MEJg 

y i>Tcr>Q.mz$>z>z k znmt u 
masiv^tfrtRw**. me*t -r mm o*v* f-av 

Fi«K**-t6ifc^»ai:-ri^-f-*^FIxy^a 
MOSFET. 

[HWUB2 2 ] MErVU^10Til*i^^* { , W 
l>lt*Ja 1 8tlE««0MO S F ET. 

[ff*«2 3 ] MET^fltftr-? f-av Fin 
L . WEr;^ «rt<o F-A-y h m 
lEf-^ F-A'y h- mg.ffi®fr h ±.THHzmti Uz^> 
tlXW&i-hZkZ®W.k-fhmimi 8fclEa<7)MO 
S F ET, 

[IS*«2 4] ME^ «#lJ^ilU$v^# 
*\ ME yf-cOJKS J: OtTWfiac* 6 
8t 1 1 ^ll^Ii 1 8 KEKOM OSFET. 

[ M$q( 2 5 ] MEr.'l-^ l<7)Tlfflift?rg|5^* { , «r 

* 4 i Sr»at t 2 4 t:IESJ<7)M O S F E 

T, 

i fftsfl 2 6] M/ y^mfczhtz^mmwi 

k. 

ME h uy f-rtfcffilSfu MUMtc J: oTMESS* 1 
4>RlT^/cy-Fi:, 

MEa««±il«ffi±^ME F U >-f-tPS« LTiSB$ 

ixtzm i ®«a^y-x»^t . 

ME Wv f-ftWWEV-^fWKCIWW* J: 3 (clBH 
$ ftfcSS 2 i»,t:f -f ««k . 
ME H uy^-fcME^r -f «®£GSJiLTieE£fU h5 
EFuyf-wsasj: OTOfia^t'Stttl. FM y« 

ME V -TslWsgst/ME-trf ^ WW. Wihuyi-iz 
X^XWfcZtxh^tWWzmfcZixhZk^mk 



(5) 



^¥8-2 5 07 3 2 



U 

WEHMyiWW. 

H -7£ 3r $ ftfc W*0 H - A-y j. «fc 0 t> tt n K - 

Ay b K 'J 7 h«®k % 

MEK 'J 7 h«8fc)F-Ay hilSi *) tS^K-Ay 

h^£Sti>7^-?«k££-fl>£k£*#iSkU 

MEt/^1A>\ MBK 'J 7 h«W*«J«5r< k 

x o t>±tfxasfc*>&£ t tmt U 

hift££#tS£k£t#g!kU 

met^s^'me f v v+wmzitimthv. m 
i mm 2 7 ] mim ^tmmxo* t w- 

ai8tlB«<0MOSFET. 
[i**«2 8] BulBr/P^JicOTfflWSP^A^ hu 

£ k $r#ISi: 1- l>il*Ja 2 7 CI8R0M OSFET. 

t w Htm 2 9 ] miriv 9 moTmwmw . m 

£ b zftmbi-nmm i tsatt^Mo s fet, 
[ mm s o ] msmmcom t »v . bk 

#®k til!** 1 S WEttOM OSFET. 

[ mm 3 1 ] met> 9 mnimvmMfi . fit 

lB^^teiJcH^MiBftt>S^a5^<t o tToast* 

s £ b ztmbt&imm 2 9 kie«om 0 s f e t. 

[M5RII3 2] MEt>:?«A\ Kl"fy«jKfttM 

St J: 0 fct 5 £ b t J: o T . {£v wj- y jgffi£ t 4>t 
£ k * ttffi b t h mtm 1 S ICfBSc?) M O S F E T . 
[M*iI3 3] miTfrtmifi, «rtfft(WW«i! 
h U yfOT 7 xg8^4>(@T <bft£{2fi?MES^ 
ft«Wfi<0*l*UC»4t6 <* 3 k *1*afc1"6 

2 4 CffiKOM OSFET. 

mums 4] mzTiwrntf. ztsmftmsi 

h U y ?-<7)x -y xg|5#A>£>PiT <" 5 ix^(aat'B5IB^^D£ 
ttjW*0*l*lfcl64t* J: 3 fcStf* £ £»Rk 1 4 
lt*JB2 7fciEaOMOSFET. 

k. 



MS h Uyf-rtCEaSit. %»l(cj: oTME«*> 
«9HT fciifcy- h k . 

MEa«?>±O0Wffi±£ME h U > ^-tcBStg LTEif 3 

1 smS^V-xSitSk , 
MB h V y^aVHEV-^WBIdWIt* «k 3 tens 
$it^^2««So^r ^^k , 
ii5IBhby^kME^T-fffl^^LTEa$^ tt 

l*kS-*t«.£k^iakL, 

fflBM/y^HUlEJSas^cOTS^^-rffiV^K-T^ 

ME H 'J 7 h«i^(7) K-av hffiJSJ: 0 tSv> K-av 

h«KS:*1-|.T/^<ik £#t* £ k *»«k 

iwfE7-7l^«a>\ ME H U 7 vmW)&%< b t-g|5# 

OJJiS-^£kSr#1SkL, 

MEr^^lOiSWHMWW. MB M^y-fOMES 

SPJ: 0 t±co(4atcJ>S£ k £#®k U. 

MBt ;p ^ Jl^fff E h U yf-wMStfr h PIT hixxm 

hhhZb^W&ibth^-^)VhV>f-mMOS¥ 

ET. 

itt*«3 6 ] h u y ^-^^ $ titz*mm& 

k. 

t>HT hiXtzf- V b . 

H5IEaiSO±llJ*B±{cME h U y f-KBfft LTEffi§ 

1 sms^y-x^iisk . 

ME h pyf-ftl^V-^fWCHHW* ± 3 tH 

ME h u- yfhiiWf -f fM^tligtg Ltiei^ix- « 

&k$MTfl>£k£!»iakU 
MEKW y««3i*. 

ME h U-y f-«0MElcS5^*<?)Tl$-^-f il^ h'-TS: 
=5r$ix/c«l«k. 

ME?S^ K-^'ar^^i-t^^JS^id^^t , ME«»-> 

A*y hfflKSrWf S H 'J 7 bfUSk . 

ME K 'J 7 b^lgcT) F-y\°y higjgi: 0 i>Ko K-A'y 

h^^^f /^flk **t«£ k £Wfflfc L 

MEtVL^JI^', ME K 'J 7 l>«^<7)SS 1 SMhOjJB* 

^■f£k*^S!kL. 

MEf «^±llfi?rSI5^^ . MB h >' ^<0MBE 
SB«t 0 i)±<7)(2BtcS>^)£k$r#ak L . 

mirwmmti h v y^mmt-hmx htixmi 
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F 'J 7 MUSt <0ft^»i OT^ffiBt* 0 - HE F 'J 

7 mh«o»2«bw*«, ®u?>vmbmiXT <mm 

OSFET. 

[ its* 3 7 3 wre-f /^■^*»#a t » u&k 

«3 3fcE»*>MOSFET. 
fflEFUyf-flfcEttSft. I^WtcJ:oTHiilES«*> 

ftfcsiawa*>y-*««fc. 

WEhl^yf-fclliat-f ^fWHcB»LTBiSii. flu 
EhUVfflMIJ: OTOUHMTKfcl-* F W yfl 

fl&IEF K 7 FPSO F'-Ay F jftKi: 0 fcjS^ F-Ay 
AiffEr/F;?! *>\ ME F 'J 7 MBtto^fc < t-aW) 

m&wMTwauMW. mi f f v+nw&s. 

9 ITizfol z t wmt t h*-+tl)V F f yf-KM 
OSFET. 

[ mm 3 9 ] fljnef iv 9 m^mmuw . n 

IB FF y f-ojJ&BJ: 0 1 ±.<r>m.t,zfoh z b mfflt 1 1 

h n$3 3 5 iz im<n m o s f e t . 

[ii*ii4 0 ] miTiwrnw-? h-av Nil 

«««**L. WEr^lrt^FwO-hiiK**. iff 
Kf-7 F-^'y mm®frt>±.TUMzMti?>t,Z'} 

tixw&thzb mwibt&mm 5 tiett^Mo 

SFET. 

[mm* 1 1 miv-zmmvmmxT < mm 

tfAziWMzM&Zix. BUfEMOS FETfr", mtl^'V 

co^miza^xmm 2 mmmm^^mm^ 

L. fflEj^^SU****)*^**, fiifEFFy^J; 

*) h&^&wizb&z b mm t*fs*JB3 5 feign 

<7)M0SFET. 

[11*114 2 } WE^F**OT«Mt*IWhi<. fl? 



itSr»ISt-r4fl«lR4 lKiBtt<0MOSFET. 
[«#JB4 3 ) F F yf-^*3ftfc¥**»R 
i:. 

<oPST4>*t;t7-'-Fi:. 
AulE»Sc7)±iia®±(cfliilE F F y-ffcBHS 
*ufc* 1 3«S<oy-*«*i: . 

fltriE f 1- y +wmiv-xmamth * 5 tcisa 

flJIEM^yf-fcflifie^r-fffliiStcK^tTffiB^ wi 

mvisymmi *)T<?>Q.mtx'mtEtz> hn yfi 
H-rte ff y *mim$£&<oT®$:%tm^ K-r* 

ATIE*-* F-7'£&£*i£i£«W>Ji«£&1\ B*fE«V> 
F-7£&£ftfcfI$OF-AyFi&K.i: •) iffiUK- 
^•y F»K£*f 4 F D 7 FffiiSfc . 
fllffEF'J 7 F^igco F'-^y FitgJ: 0 ii$^F*-;\-y 
F«Jg£3pr4r;F? «t ttth z b mmb L, 
IwfEr/l^JItf. S5IE F U 7 hfW«jWr< t tH»<^) 

fltrlEr>^ ■<o±«*MWh&». fliflE f u y^-coMie^ 

HBf^Ji* 1 . flfflB F l/y^-^«*^HT toixxm 

iibtizz bzmbi. 

mztiuo a v flifiE^ 2 anogcoaEv vm. 

mmttt&zbtwmbL, 

ffimiwsmw. mi#T<mm ^iSv^F-^-y 

wmtttzzbttmbt. 

iuie^v ->teHS^<os t ^mmwmtz f u y f- 

mmm t ^ot*** «t 3 tciss s fis z b 

ZftWlb th*-*t))\> F F-yf-MMO S F ET. 

[ h*ji 44] fl5i e y -T-fflisai/fluiE^T < mm 

ifi-tjUOlUZBl&ZiX. huIEMOSFETAv MIE-t/F 

L. SriE«i.4£»«W<0ftt»i-\#jS<, flUiE^r-f^ 
OTWfi^aJ: 9TT\ ^offiilE F uyf-<0Kasj: 0± 

<?)&mzh hzb mm 1 1 3 5 teo^M o 
sfet. 

[ w*ii4 5 1 f f y+mtfLZtvr&mtem. 

b. 

msi F F y ties S it . «ft»« t J: o f flulEffi«A» 
(iHT'bix^y-Fi. 

B?iE*«<o±«ffi±tcfliiiE f f y LTiea$ 

ix^m 1 y-xmmb. 

flulE F F y f-S^fliriE y -*«WcR**4 J: 3 (cfS 
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KM 

F-TttZtiKffi®?) v-ny mm X y t<S^ K- 

A*y t-m&ttth K 'J 7 K«igk . 

fJlEK y 7 MKoK-^y hfflKJ: 0 ii«^K-/\*y 

«EWlil«. KflBK y 7 HR»o^*< fc 
*>±»Mrt-£i:M«i:U 

friEf/i^«^±««#sis##\ wiEM^y^<o«ias 

m E*^+*awH= « v vt fries 2 simsco^v ^h* 
mm^mmmtf. m&firim&t ys^K-^y 

Kjftg£*rf.g>£k£#akU 

mm i» «Bc«Jg<oft t, &v >s4hafl«WRiB Kuyf- 

OlSSfi J: 0 iTfc* 0 . MEf^l^Me^feM 
*»IE&i^^V>T££SJ: 3tES«*t6i k 
Sr^Sk-fl»'N'-^;l'KV'>-f-MMOSFET. 
[M$B4 6 3 MEr/U*«OTIffl£#a5#A>\ 15 

6Ck*1$ak , f4lir»fH4 4fcie«OMOSFET. 

a>??h mm^mmmmam 2 mmmx . f- 

h m%tmi#T < own v-r<>- hmstx 9 
& < . Mie^'r < ivj? 1- t ?asv ^<?) las 

jSkt &MOSFET,, 

im#4 8 ] i)5ie7%?l^±«M^A\ ifi 

aat*iik *i*akt«.ii*iB4 7kib««mos 

FET. 

[ff*«4 9] mEt^IA*. h'Mvttaftfft 

S1-J:dlc-*-*ikfcJ:o-C. flfrvtyjgjJtSrifcfct 
£ k 5 ttflte -f &M$3 3 5 fcE«tf>M O S F E T . 
[ff*«5 0] frier;U^lA\ =5r£iTjltt#fJie 

mm nciess^MosFET. 

[f»*«5 1 3 Mier/l^ltf, fr&UtffcPME 
tt«S<0*|fiifcJ8^1- 6 J: 3 tc k SrltSik 1 4 



II^JI4 4 (CfetK^M 0 S F E T . 
[ If $3 5 2 ] WEr A* ■*». files 1 
xf^dfv^/Hco*tc^$ix» ffiexf^drv-v^ 
IcOK-M'yhiftS^ffiliaSxi 02cm-3f*y, S3 
lET^l^h-? F-Ay Fjgg#l x 1 0 l( cm-' 

«k y^# k $r#Sik-ri»ii^ i tieaoMo s f 

ET. 

imxm 3 3 H5ier^^«* ? . fries i mnmn 
xe?*^-wwfco#fc^j£$ix, iiExtr?*^-^ 

K-/<?y hjft&MRfc 5 x 1 0 2 c m-3T'*> y . ff 
ieT/L"?a<0:£ffc?>Qfr\ 4-&< k k 5 x 1 0 11 c nr 3 

x-hh z. k s^k-r sn^is 1 tciessoM o s f e 

T. 

mm 5 4 3 m&TWMtf. mm 1 ^rnsco 

«i0 K-A'y hatS* { Wfo 5 x 1 0 2 c m-s-t'&y . if 
ler^^l^f-^ K-/*:/ K«K#1 x 1 0 16 cm- 3 

iy^v^ks-^ak-fs ffi$a 1 s iciEfi^M o s 

FET„ 

[«*JS5 5 3 iriET/i^Jf a { . files 1 
xe^#^Y/n<^)(t»{c»*Sii. friexe^dfv-v^ 
l<0K~A'yhjftK^«Eto5xi 0 ! cm- 3 tfcl ff 
lET^^l^ft^Q^'. < k i> 5 x 1 0 1 1 c m- 3 
T'*)I.Ck S-#Sk t£!**JS 1 8 tlE®c7)MO S F E 
T. 

[ mm 5 6 3 fiief wmtf. files 1 mmm?> 

Xt^#i<-v/Htf54>KJB*$<X, friexh^Jrv-v^ 
1<7) H-A'y MfigtfJSia 5 x 1 O'cm-'t** 1 ), ff 
fer7U?«<9fc:-? K-A'y hiSJS** 1 X 1 0 16 c m" 3 

FET. 

IlljRil 5 7 3 fflET^ltf. files 1 «SS<50 

xt-^j^/nco^fcjBjfcSfu friext^dfi>^^ 

ISO K-A-y hitK* v lti3 5 x 1 0 2 c m^X'h *) . fi 
IEtA -^lO^ttOQtf. ^<H5XlO ll cm-3 
T* I) C k 2r #fS k 1 1 3 5 tCie^O M O S F E 
T. 

[ii*j|5 8 3 mubuy+vmw. memo 

filEISffii: 9 1 • 0 ju m~ 5 . 0 wmTtttlt* - k 
s-«ak -r * WRPI 1 (ClESgOM O S F E T . 

imm%5 9 3 fiiey-x^at^ffie;Kf 4 

ies2^s^^tea^$rst*L, fffeasv^a 
m®<7)®i>m^M®tiK Me*ffl*>f> 1 . 0 /*m— 3 . 

0 /£ mTfcfitat* C k *»»k "f 5 8C£tt 

OMOSFET. 

[ii5ic«6 0 3 frie^f ^ fa«**, ffie*H*^ifi 

ial. OwmT«0<2B*^. fiie^ffi*^«{fc2. 0^ 
mTwtaBi -ejatr I. £ k $-^®k t SIS^S 5 8 C 

leaOMOSFET. 
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umm6 1 ] miiTivtmefrmtm&fttf. m 

tmWfrkl. 0x<m~4. 0/im<7)SEgi£fcl,vCllS 

$ txh z t mw. 1 1 mmm 5 s kib^m o s f e 
t. 

MBg«03l®±tMBIjl 1 smscoitf;?* v-wWI 
MBxt':?*y-wWl<7)4H::, MBxf^y-r/l/Jl?) 

£1 IX MBfl 1 F-A'y h &&A-?&% 1 & 

AfcHittSSgfc, 

mwwimmm&t^ mbx t y ^h«mb 

MBx x-v )\sM0>ffli±M8M£. ti^X. fiSttfl: 
MB±!Ji«fc^T. l9iEJSttft:««CI»»1-SJ:3 

jK^^ttx««^»rtw-^<» B?iBa«tcMie^2«m 

K-Ay h £iiAf&lil 3&A£2IJffi-fl>jflfIi: - 

A*-?-#/P hUyf-MMO S F ETCOSJii^iS. 
[M*il63] KfESIiaAJffStfcv^, 1 20 
Ke VcOX*/^"-T'5x 1 0 13 c nr 2 c7) K-A*y 

aA^fi^ft-i. ; t ^«at -r 6 2 (cieeco^r 
a. 

imm 4 1 MBm 1 &a#, iwwa^axti 

$cox -y y*#MB h uy^-<Dx y y>t>PBT ^iil) J 3 

[ tmm 6 6 ] mbips 1 aA&t/MEm 3 &a« s . 

#f -f SEAfWfto t- ? h - n v v immmTizmw 
^ihti6iotc^)^-X\ Hx^timmzti&z 
t zmttmm 2 6 cbbmws. 
1 6 7 1 mm 1 aA#. wef^a-A* 
mr>^-9 n-A-y h«««tt(^xia**ine h b y 

[ M*JS 6 8 ] MBIS 1 &AA\ MBr/l-* &AIS 

jso f- ^K-y^h m$.m&<r>m.tf m a n w >- 

[lf*JH6 9 ] mm 1 ?£A#\ 2 x 1 0" c nr* 



-1. 5X 1 0 12 cm-2WQ^fI5:^tl.;i:$r#at 
[«*JB7 0] MBJfSliiA#\ filial 20KeV 

I 7 1] HUf £ h U yf-<Ofi»36« . HUlLhd^ 

-ri»«*«6 2ties!^a. 

[i»*«7 2 3 mm^mm®<7)&i>®^%ft 

t»*«7 3 ] B9fBisiaA* { friext^df i^^/i, 
miea«coigffi±(cfFiemi*mM<7)xt^^y^;n 

4&iWS«i £ MIBx 4f y * ;Hco frifi 
±l»)«ffi^aLT, BulB«2^«S^H-A-yhS:?±A 

K-A"y h £?±A-f !»l$4?i ASrlOttiaet . 
WSEy-^«tttl»!e^T-f aA«Wi:«3y^^ hffl 

A'-^yl- h U yf-SM O S F E TcoMii^jS . 

(11*117 5 ] 15IB-?X?A\ KFlBrVW^aA^ 
^'filEh u-yf-a^JBT «3<x& J: 3«r»«lc»«S*i* 
^ t Sr^a i 1 1.11*11 7 4 fcffi«<0*i6. 

[II*iI7 6 ] MB h yyf-K-f ?ry*«aEASitS 

khm- s aiattt § i t srwiat t * wrpb 7 a 

[000 1] 

tfZZixtzy- h &Ht&9M*4 7 f-y/M O S F E T 
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MOSFETtBStS. £<b<C 1 994^12^30 

b &mv>%mm&ffi% o s/ 3 6 7 . 1 2 7*c 

[0002] 

fcffl#»fcfc^T£<«J8Six-0^. H&fc, 

■*-4fc*>fcfflv^*i4. >W ^tf*vtt!Bfc*4fc* 
Cll. r xofflRtt? & m<)i&<Wz-&Zk am 

[ 0 0 0 3 ] 3glEffiffl$ftT »*yt*7-MO S F E T<7) 

y-x*wi 2a>a>p-+ct -tmmi 4<o^mzm^ 

ft.fc***/l^$£»oTN-xe?dfy*/WBl 6(C 
8Ht4. ***JMW*fc*Ht*«aBi7*-h 1 8KJ:-j 
TM»3*i4. ^*f**A^*SWifc«, N-x 
i/v)V* 1 6 £31 LT N 2 0 COfi* A*. 

(JFET)li, N- 
x.^^-ftvm 1 6^A^O-^PJlcP-^T 

T4fB$14fcN-xe:?dfv^/WBl 6fc<o££SBfi 

msum 2 2\&mm*w t^txmmmf . 

tfN-XtT^y-Wl/Jl 1 6 £S LTT*"|6ltJiff-fi 

coix . as^sstiatcife* 4 -> t oast * . 

[0004] A'-^^mitr A-f ^.^iJcOffMtfc^ 
Ti±. T^-Fte r hi-yf-j o+fcJBfifcSix*. i<0J: 
5 4f^M Aim O S F ETcO 1 OCO-fe./l-- 1 0 0 OBrffi 
0-C&&HI2 . SL» r -5-^)-fc^cOJSffi@TJ>l.03t:i5V^ 
r^ixTV^S. y-M 0 2RV : 1 0 4ii\-Uyf-(O 

wzB&zti. y- hmm 1 o ems 1 o stiot 

^NxWhB$ixT^I>. hl-yf-T-'-Mi <03fc* 

fcZixX^&zktfZK. z <n&m=f- (i l owfiiii 
7-'-h-fc£4. hW-X^y-m. -jlOWr&T. h 7 
-Y 7#tti L,TflM$ix4.I 1 <>*>&. 
[0005] MOSFET1 0 012, N -X -v 
/HI 1 0CJg^$iifczat£|5T fUXX'hh. N + 

fx. ZtiltP + 3>??hmm 14t>mtTfc*. P 
-#f -f 1 1 6ttN + y-^fi«i l 2&tfP + 3y^ 
7h*i$i i4coT<ciea£ix4. 4By-^3yf; 
M i8liN+y-^iWi i 2fc«ttt. ^oN + y 
-xfH«l l 2zP + 3y?7bffi®i i4.at>*P--t: 

T-f 1 1 6C^3-h"tl.. 



[0006 ] N-xt*?* j^-v/Hl 1 0l±N+SM£l 
20±fc»Jit3il, YV-Oa>7?h (0^-f){± 
N+»gl 2 0^JSgSClHfi$iXl». y-h 1 0 2&y 

v ifiuHRWfcii h u y^mm^mm&y- f 
mma i . zwfrbim.titmiz&mcon vtt 

m i < <i* vrnx- v-?zixti# y >- y 3 y»-e* 

[000 7] N-Xt^*^|l 10CON+mmi 
2 0iP-#r-r 1 1 6tOS^®^l 1 lte. -WtlZ 
N+3HR1 2 0J:9«.W<Nfi>FttlHi<0H-r*jfi$n 

4. CWcioTMOSFETl OO^IEW 4 
Btt* { tiJD-ri». tK®1 1 Hi r»^F-:r*$rSftfc 
«Wj*U<li rH'J7MH«j i:J:»*i*c:kfc* 

5 . ( f u 7 b t uam&tti m&mzte 

t. ) HU7hiWl 1 lRVN+m&l 2 0«MOS 
F E T 1 0 0 <?> V V h . 
[0008] MOSFETHN-f-v^/HWOSFET 

x-hi. x.mstfy- m o 2 tro»o$ai. t , 

MMUIl 0 6C^tl>P-^T-f 1 1 6tfD|*lgS<D^ 
■v *;HW!*«RIE L . V -xffi& 1 1 2 1 N +»S 1 2 

f-v*A««*aoT f y 7 hffli« i i i izmiz . f 

'J7F«JS1 1 lfcJSIfVtli. -g<^«T*Wl*Wt: 
JAA { -5TSSixS«WJ> 9 , ZCOWBtN +»S 1 2 0 

4. fttf5H8BiF'J7KW*l 1 lSratTio-rac 

sax, m o 2 coTflitssaxT , f y 

[0009] y— m o 2 itmmmtmx' f -r $ix 

I. MOS FET 1 0 OteN— f--^/PMO SFET& 
ffiX\ 7*— M 0 2 UiMT \t-7%tUZ# 'Jv'J3 y 
A«fflv^<Xfl4. f— M0 2I1, 7-'- HBt-ftJl 1 0 6 
CiotMOSFET 1 0 0i0ffe<?)^*^ffe3*$ix 

5. T-'-MSfblllObCOJlAtiMOSFETlOOO 

W««E*R^t4^<»lR$ix. cixtiMOS 
feti oocoy'v-ify^ynmz^WMZH-lb. 
M 0 S F E T 1 0 0 CO X 0 $y ty-MO S F ET«7V 
-f 7 ymffli 200Vj:yt(g<. 60 Vffi&X'fo 

izktf-tmx'hh. 

[00 10] M'yf-^ttcOMOSFETSrteiia^t 
WcLTk^WUWtoii. JiffifiOJ: dtclta^MO 
SFET^f-^^;^jiLTSi:tcSax4AT&4. c: 
ixtc J; -> x . v ^/l^rt^KStfxl) mosfe 

T«tOt. Sw-f-y^yT-^S^tf^ixl.. -tyWPO** 
J: •) Sv ^ i, <n\,ztth z t li . mfcco&mm %tz*)<F>r 
JU zmWi hZt fcHRfcttSft L , ifcMOSF 

Tt&Zktzi>%&. 
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[00 1 1] H2t^1-M0SFET1 0 0£fct>T 
t 4 . P + a V? 7 h8W 1 1 4 & o 

TfcO. P-tfr-f 1 1 6«Tli^itWt^^ 
^. ,r:h.t;:4oT. P-fflHwcyhj^f-+*AJW* 

AMxco^->^-y^5r. ®fcmzv + ziv?? bm 
m l4<D7y4 XyblZfclX£-ikZ*t&ZktfX'Z 

t/u x\,±?-v*y^zycMmz&^wz (mm\ 

OV) KUMSi.£>ix&<&l>. iftli. P-tfr-r 1 
1 6 k F 'J 7 hfltt 1 1 1 c9«£g|SOJi] 0 lz&tf&&l 

1—1 22) +ttlz7nT-7bl%^frt>X'h&. 

HiHfcl 1 0 6 Z®tc^iU * a- D 7<Of6±if^< & 
0 , y- MHfcJI 1 0 6i)*®i$lZti$> 

ZklzLKZ, fi^T. mSlZm-fMOSFETtfiSM 

[0012] H4(c^-rco{i. mz^mziNz.tMos 

FET 1 OOX'h 0 . C^T'ii:P + ^T-<3y^^h^ 
®1 1 4#P-#T-f 1 1 6cOTWg^-gP^-r<'±^t' 

SStm^,, >r^^fc(tl.P^^>-jflS^©«)i„r 

X. bVV^n — f-m\ 2 2<?)[l] , )(CjiJPW^x 

vjtyvyw&izztihm^z&^xte. y-bWit 

- m-imm^btLi z t c& <o ? h . 
[ooi3] m5-m7iz^tXo^mmza^xi,i. 
7-v4 7y^vizmthtmmL<imt$ixh> zcd 

4 Buluce alPWt^Sil^^lItfW 

W.5, 07 2. 2 6 6^mmztm^ixX^h. MO 
SFETSOOCJbV'Tli. P+^l 

<. mv>V-TZts:%ixtzPm.mm$i.1rh. ZixizX 
■oXa-i—mi 2 2£fc^TjIJnft&^-/l'Htf& 
2ix&-H. Jfr'JT^mti, P+ffl«l 14<7)T1I 

«a! 3 o 2 \,z\mw%*th xoizz&k^o m&tfz. 

-f&, -ixli. tSm0 2(DTmX'mrMih>^ix, Z 

tuzi -oxy- bmm 1 o 6 izmttzimx-* < . 

* - v 'J 7*«JS±f & b. y-h Wtil 1 0 6 left 

A^fttlA 5 ®!* t , JWETYttJfl Lfc%&OM O S F 
ET3 0 0«Dfl8tti«a#Sfl.&. -Iill4. fcfcir^ 

[0014] 06tC^1-cO»i, 

h. muzijkt^i^m^p-^^/bT^u xx-fo 

h. 06(4. y-bl 0 2k 1 0 4t<0««!2r^-rfcA 



[0015] MOSFET300Ki3tt4*V^AP + 

irmi i4ii. Gm%mimi<&mitz>-nx\ 

#4L<*^|»t4i6. Sit, -te/HMteitf* 
i: P>f *:oW-**JMI«fc*A3*iT L£ 5 fc*>, * 

>b®m<7)±.mzMmtf$>h&x'hz>. iimtuz. z 
tnzx otmosfe Tamsxsim< tch mfatfh 

6.JtS2C. P+«W1 14*^4-r§vIfctJ:oT. 
« J M)8Hi* t f-**/l'36»4>aai'C K 'J 7 h^iS 1 1 He 

+**«W$*i*v>Slit«K:fev^Ttt, «efiS88«4 H 
'J7MRW1 1 ll=iiU:fc Ceo interna 

A^oTStiS i i; fc«t FD7 h«JS lilt 
fiJt^mttBfflfafcOcOT^lKtt^ffiTL. MOSFE 

«aw« < * h k * ic ^ ymmm <%i. 

[00 16] 

[«W*W«ftLJ:dt^»B] Hot. *»*OB« 
<4. »v^*P+««fc:J:*aSj#Sn3tru>f 

SMOSFETSrtlft-tSClfct'ibS. 
[0017] 

[aH*»iftt6fcft«)#S] *JKHOM^^fffiMO 
SFET14. b^yf-^zWfo&xtzY-bk. Ml 

mmm<7)v-xm®k . m£v-AW&>T£BmztL 
tzm 2 mmm^T mie^f -r ««^TfcE 
a $ *ut srastf) h v y^is k . frie k v a >wmn 
mm m^b-rzzztitz} mmsKu r hi; 7 

H j m. k L- . ME H 'J 7 H figl&o H -ycy H m. 

mule h vmm h < >- h aue 4 0 hr« c is 

j LT ^*Wi(i0±IPMffl k ^mix 

h m 1 mm.<nmm z *t 4 . Ku^»xt7 

[0018]MOSFEW-^ >'4Jt^OB# . mSE 

«4 H^y^-ti^ts -f mmftmr* 1 

xmmifftiziMti& . mosfe t*<^ - y?r y«aw> 

«^f+*A««OTII ( HW >-U) HHt(cti(t&« 
l^^te* 5 0 &«ijitl> / « . r j ^' H 'J 7 
HMW>rt»lciMt&ii*. r^^JU4-eomi»«S 
CO H-vs'y b«flW«. H 'J 7 1 3mS^ H— 

^•y h«i«4 0 fc-fljfc** ^iT-Ai. ^ < crmmm 
tfcv^t{4. Tiwmii*? 4fct&k®m?&£ ot,zm 
vbtibtf. mm<r>Mz\*T>\s?mk < w&m 
^ka^xwLVthhx^h^hhh, 
[0019] Tibfmntmnmft&fttt. Mzy- b 
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[0020] MOSFETithUytb \-vy*<7ffl\z 
J*4*ifc-fe/McfcirVt#JK3fi.. flfoTS««|aOlfti 

^5f54S3Pi: hUy^fc<0^MLT^^)i><9i>a 
S. 7^?JiJ2MOSFETfc:fcOT8S2&lS<08f^ 

[002 1] TfrfWt* H y 7 b«Wtifc«LTHR 
fmiZ&tfh <k 3 fcfJWt* . ZiliZX oTMO S F E 

[0022] iCTHnWifc. r Tilj , r ±Hj . 

-r &wst(2. xcommizmmx 

fc»t«rS05~07, &tf09OJ:3fcii*$*lfcMO 

5II2. 0®±T'c^l^leWtl>t<DT'&oT. H^cOM 
o s F E T«*rtUcOJMW«sflr^i: ^3 £ fc SrSPSft 

[0023] 

[ ^BJ^HteW^® ] ICSO' < M O S F E T 4 0 

Oj&<0 9 £5*3*1-0^. MOSFET4 0 0IJ. HR 
C05C^-tMOSFET3OOfcffli-tSt<Of J>6 
ifltJn^Tf 'k?J§4 0 2^N-xt^df^-v^ 
ll 1 0£i&(t£>ixT^6. N + y-X^l 1 2(2- 
^tc 1 x 1 0"-7xi O l6 cm-2«Oil|^F-r&^$ 
ix£. P+3y?7 hffi®l 1 4(21 X 1 0 14 ~5X 1 

0 . 5 cm-2cOK-r*-^?il&. y-hSfblOHA 

1. P*f 1 1 bOF-ty^itioTiaCittE^ 
&4I>. P.-Kr-f 1 1 6(2, -»C5xi o 12 ~5x 1 
0 14 cm-2OF-r$r^$ix&„ y-MO20y- 
MMkll 0 6tf£A3*i* l^ yfll ISUcJ: 3 
£*0gtfDlSrffl S: W 1 1. # . sfrf L t X'$> I jfcgttfc 
V\ y-hlSfLll 0 6C7D)I^(2. 80A-1 2 0 0A 
coigffltcjbl)<7)*>'-<EW-C*>l.. Nf>?14 0 2(2. 

Ky^Hiwi i lo-tncRig-raawi-^NiaH-^ 

y F?1KJ: 0 1> . *n«8tf>Nffl F-^'y ft* F-7'$ 
it-?. . F 'J 7 F«$ 1 1 1 <9 F-; *y F j£jgJ2 5X10 

• 4- 1 x i o » ^ c m-*<?>miizfo iffitf-mtrck o . 

N+aSl 2 0cDF-.'<y|>i£g<25x l 0"-lxi 



[0024 ] 01 0£jjrf<0(2. MOSFET400C9 
K-Ay F iH&cOtfUi 5r*L!t^7 7X%& . 9'y 7<9 
fi|f4(2M O S F E Ttf)«>^T*fi<7)SEli£ u m*|ft 
"C£U ^77C0filtt(2^^y^/cm3m(iOK-^- 
yF}gJ££^LT^I>. 0£*-t4 3£. NfWfl4 
0 2tfc(t^ F-Ay FfflKttft:*tt4 x 1 0 16 cm-3 

t«LTt»o, ny7ns«i i inm&thmou 

SF-A?y Fjg|g (Z(0m-C\t$)4xl O l5 cm-3t- 

[002 5] N-f;l^J|4 0 2JiFy7MMU 1 1 J 
9kHKfcfiV*fi»£#U ttSBMi*. MOSFE 
T(0f-v*A««<0T« ( FWy) jm&frL>Mtlh 

ico*iT»*wfc:itwrv^. c: 0^(201 lat^a 

^iil/-^Medici (fiUffiS) ^fflV^ny 

^^ySaU-yaVt. MOSFET(27/zm<0 
■k)l>mt$)l. 5umcr,m^OhUy^^-thT^ 

AizMtz {,<?)"?$>&. mi i liz^tT'W 7.(2. 03 

OMOSFET300i:|l|t^Kc0t)C0T**>>). 01 2 
fcjjrf fV^-f X(i, 09cOMOSFET4OOt|Sl[:^ 

[0026] 01 1SI/01 2fc35rTO*>^*-ytt, 
*a«5»* LTfc 0 . *»<0iat^ HU-f y«8S« 
5%3^^tTV>l.^i:^*LT^I). MOSFET4 
0 Ofc*J»t*«e#Wi. f'+JMOFM y*ffi*^ 
ffeLfca. MOSFETSOOtCfcttSmcS^tffic^ 
T*#t*#<a»tJ&* t oTV>SJli:»i. 01 2*»<5 
W<9*»-C*S. (?J^.(2*, huyf-co*rffl|x.y^?SoT 
^.T^Sfc. MOSFET4 0 0(Cfc^T(2hUyf-« 
*Bfc«a«)tt38X*Wl*-*. MOS F ET3 0 
0 IZti V>T (2«>IO$^ 2 3 %* { h y f-<0*r iJCSaxt 
^hZbftoRhfrX'hh. ZOCLtli.. 09^-fMO 

sFET4ooc7).-t ytmwmnmz&m zhx^zz 

t^LT^I>. MOSFET4 00c0?fyjg}ji(2. M 
OSFET3 0 0«^yfifii2: l ?tffiH32 5%ffit\ 
[0027] 01 3X1X014^^(2. MOSFE 

T4 ootzttti^XTy^vimRvnftftifi^z 

x*S*T*&. 01 5(c^t^(2. ISJtr'N 
>f^.tol>TtO'f7l-yft$S:^L^t«T'*)S. 01 3 
-01 5c0^ix-FMcfci,>T(2. h'M y-v-xmE 
V DS (26 0 VX'hh. 01 4t*H>T(2. A0B^ 
Sfl4jftt*J»t*1tlM«fL-efL2 6. 7VAm. 3 
5. 3V/^mt'<bl>. 01 5t(2. P+^*l 14t 
K y 7 hffi& 1 1 0 i: ^S^fflt: fcttl, -f ^ y(t^« 
^■fi* { 0. S4X'bZ>ZttftikZi\X^&. Zixli, f 

- 1- BMt<oie«?& m*ymitA,m>>^tt. 
t> u x<7iW&.xh h?\s<\y?*? yn&tfTtvtmv) 

ft&zXr.XWL^&mgWhZkm^k^oZt 
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[002S] giJcOHSfifflJOMOSFET-Cli. 1>W>^ 

^C7)MOSFET800* { 111 6lZ}S^X7fi£ilX^ 

dcOMOSFETSOOfcfcWCte, Nr^l8 
0 2*\ rtSBty- h 1 0 2RU 1 0 4 £^)££ix*: h 
W-V^^SPi^fc^TiStt^ixTOl.. MOSFET 
8 0 0 <9 J: o tcM O S F E T<W§m<r>i' S a 3 y 

Lx'ubtitz. 017.018. mm 1 9 t^-r o 

12. v DS = 6 0V<o^, i^^x^fyy 
■V/H8. JUAfjfJHWC**. MOSFE 

CTSStlTVvg, ) 03— f-SK^fc{fl>«^i3 3 
Mi? V \y yi-(Oi. ••/ 'JlZt X'WtfX iriM X t JtSS 

a, mt&^m x $ *r *<i x t m tx 

ftl Q%>hlS<%Z><?>X'h&. 

[0029] mzmcr>mwwm2 oiz^zixxa*). 

H2 0OMOSFET1 OOOJiNr/l-^iil 0 0 2$: 
T)V9M 1 0 0 2itmVWBRiGL. t)W 

flioo2tp+ffl«i i Atnm^mtftifrtih. 
z commx'im 9 com o s f e t a o o t tm ix * y 

[0030] zzx-m^tix^i r r>^«j t^o 

WMU, }-uyi-m^-^A)UMO S F ETfcfcft&tf 
h}8S(ir;l -*l<0-f <T*>*W») F-yty h jiSJ: 0 

rV *« t **t S tt«c ft * . t ;^ **>TMW!HS 

OfcH^F-rfcaSfifc F 'J 7 hftttft<£ttrt(cjg|£ 

[ 00 3 1 ] JS(C T)V9mi&«n<k<r»\-1-i})VY 
UyfSMOSFETkFlflgKMOSFETl 0 0&tf 
2 00 (02&tf03tC*$il*:i>tf)) (CbRftfeiltt 



P - f-v *;l-f WXlZti^xm^bZbtfX'Zh. 
[0032] *%mz&3< MO S F ETW^itro-t 
x\,z\i&<<nw-ytftbhW. 02 1-02 71::^ 

Oti. 09tC^-TMOSFET4 0 O0)$mTu-tX(r) 
W*X'$>1. 

[ 0 0 3 3 ] 02 1 fcijrf J: dfc. itfMHitt, fflflKO 
rn-tx*fflutN-it7^yt;Hl 1 0£-?-<9± 

[00 34] 02 2KqrtJ:3fc. Nr^^«4 0 2 
(i, 60 — 250KeVC0X^;Udr-T'lxl0 13 -2 
x 1 0 H cm-3(?)NIK-Ayh5r, N-I^^fyt 
/HI 1 0<0±M«lB*aLTaA**i* (Witfl 2 

0 K e VCOX^u^-x-8 X 1 0 13 c m- 3 <7)at»-f JTV 
$raA$il.&) . NfMl4 0 2»i. 0H^t «t 0 1 
it?Jfy+;Hl 1 O^BBtSSiTflEttLT^* 

T>^l4 0 2iON-aF-y\VhitS{i:. fcfci 

A'yhi8®<0tr-^{i. it^^yt;Hl l ocomm 

tho. im mTcotmizh h cotf-mm- 
h*), ztuzx^xxT <m®omv-t°>?$:\5jmi 
mTmmz^m) . nt^jm4 0 2<ot<o 

N-ie?Jfi/t;Hl 1 O^SMNiF'J? F^«l 1 

io-«»*MLt^4. Mdoaatwru. nt>? 

14 0 2*\ N-xb^Jfx-v/Hl 1 0A%ftLTV> 
h b » CiiiDW^rN -S K-A'y h ^ Jp^. 4 i k fc i o 

[ 0 0 3 5 ] , WoiSfbii 1 1 3 A&t^llV^Hkl 

1 1 3B*^ fflja*«?D±lll*iaJ:tJfi^S-a:4>fi&. £ 
fcS^P+fcttl 14«. »k«til 13B5riiLT 
-f ^y?±A^ilS. C«e*T*** t -5fclftH4H2 3 
(C^StlT^I,. JX(C, BrtWl 1 3 AS.tA' 1 13BIJ 

[0036] <KC. 9^SMbV 1 1 5 a*. m^p+«« 

1 1 4<r)±jrtzf&%z-tL,ti, mimm 1 1 9*>\ h 
it. y- hmtm io6. io ss^y- mo2. 1 

0 4 *«Sffl<OttffiKS-?V >t«^ix&, ZCO&%X'£ 
ft* t -»fcflUH4H2 4 (C^$tlT ^l>. 
[0037] 02 5&tf02 6fc^-f J:5t. P 
#r.< 1 1 6*Wv^BMUil 1 9 5rjILt^7r>-?±A^ 
il ( ffHitf 1 0 0 K e Vff)X*>U¥-X' 3 x 1 0 1 3 c m 

xmmi 1 2\<zi>4 xy&xfftczixh. ®mz, mtt 

11 1 5SJ/1 19»4$ix|>„ 7-f-^h'Kfkll 
1 7«^$^^it. 7-f-yWFiS-fySl 1 7K*^T 
3>-^^ h,t.-A^'X :/f->-^'$n. ^Ell 18«0^ 
«*^$itt. 3^7 h.t.-^*-jILty-^-<tCf 
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■i&tivx (bpsg) e>v&*x,-cvvciA<. Z<0 
BPS GJKiR|Sltt(C8 5 ox:~9 5 ox:e*fc:lniJ!!tS 

y-mzth. Zml&MkX-Z fcfijjgliH 2 7fc^$ 

[0038] *f&HJ!fc£-3< MOSFE T^^jttCJi^ 

**. hU-yf-cOJg^iOte^^a^l.tcO (0285. 
tf02 9) . «L<{iM^y^)SgSJ:Ot±oaa(c 
(03O&IXI13 l ) %ftfi>&. -fez!-?)** 

hT^&mzhhhff) (02 8&tf02 
9) , ttetehi'yi-omX'Ol.m.M.T. *>o*t 

-f^^S^ctOToea^StcT) (03 0) . * 

(03 2 ) 3rifi*9*»4. rA'^iiW<0±flWI»«B» 
AW-fffi«{COTWI^gi5i:-aLT^I»t,co (02 
9) . ifctt^^-f-ftRaKOTflWS^BiOfcT^) 
(02 8. 02 9, &tfH3 0) fciffc 

[0039] *^Bfl«mg{i . rjjgA'-^/U (quasi 
vertical) j MOSFETfctjgfflnrtgT'ftO, £(0® 
A-f^rt-MOS FETfcfcVvtJi. fAMX<0±ffl^ 
SiKfcWt KU-f VftaaWhWStt*. 03 3 SIX 
03 4 K2otf)IMIHj5«i*3ivO^ . t"h bnmifoM 
*>MOSFETA<P*Kl 3OO±lC0ASfl&. 4 
st. N 1 3 0 2#Pffi£ 1 3 0 0^±(P«®± 

N+yy^-i 3 0 4(iHU>f yM3 

V*?h»#1 3 0 6j&»$>T|6|3fcW>tf. N+S&Jfl 
3 0 2K^-?T^I>. 03 3£jjrfMOSFETl 3 0 
Sli. SBlW'jtiP I. 02 9(C*-f MOSF 
ET^HJItClHatttV^*. 034£jirfMOSFET 
1 3 1 Oti^r^^ffll 3 1 6£*U ZOrll'fM 
1 3 1 6(i. 01 eizfjktr )l?mS0 2iHHSMC, y 

[0040] J^LfciatWUHRfcN -f-v^r^ 

-r x t n lt $ tix wb#. *m\<wmit p - * 

[004 1] 

k. <£^*>«ffifc£Mfc(f;t£hi/y^SMOSFE 

[01 ] ffi!*»7 , L'^-S<7)ZttJ£HjcMOSFET<0Br 
®0T"<5I>„ 

[02 ] M»^ + 3>^?MiS*ftl l MW 
4A-t^M/ yf-SN - ft^L-MO S F ETO-fc 



y^|BiBD0-C"$>l). 

[03 ] JMSWSop + 3 ? HH«£***ft32W 
^n'—J-^;L- h U- yf-SN -*f-r frl>tA O S F ETtftt: 
/uo J P®0T£>l>. 

[04] 03k|5]tt£ON-f-v^;HV1OSFET<OBiTffi 
[05] 03fc|5]$ON-f--v*/PMOSFET<7)BJr® 

coTii^oiaa * xmi/x v ^ $ ft-o v& . 

[06] 05(C5rfN-f--v^/HWOSFETcOBrffl^ 

®mx%&. 

[07] H6fcR»«OP-f-v*;HlflOSFETOBrffi 

[08] ?w xn±.mm±.£.mztit:y-h&m 

[09] #fMBt*r?<. Nf;^llftl:Su+^ 
P +«««: MO S F E TcoBSH0t'* h . 
[010] MOSFET<Dg:$:-?*:K$<9F-A*yhai 

[011] *«We**ttvc«i63fi£i«'rtt$r^ 
ft#OMO S F ETfctJtt4«a^t*tfcH^* 

[012] *JBBBfc«-?l^T8iiSnfcM0SFETfc: 
[013] *»Efc£^vC*!it3*lfcMOSFETfc 
[014] *$tWlzm *}\ \X Mm SilfcMOSFET (C 

[0i5] *%,mzm^xmmzixt:Mo sfetc 
fcft* -r * yimtm itzmxh t . 

[016] f ^?«<7)x y y!5# y f-OilSt 
jfliLTO^^OMOS FET<7)|8rffi0T'$>£. 

[01 7] 01 6lZ7ptMO SFETttStt iSfcKf V 
>• -v >H8£ ^ L ?t0T<b 6 „ 

[018] 01 6iC^-MOSFET(Cfcttl>mWl ! fi 
£SU:0-Cfc£. 

[01 9] 01 6lC7Rf MOSF ETtCfc{tl>^^y(t 
m$*L£:fflX'$>&. 

[02 0 ] T/U^^X yi/gP^t-fe^oai^+ifeteSt 

m®tmmix^%^B<D, wjcsox mo s f 

ETS:^L^0T'S)l.. 

[02 1 ] 02 l-02 7tCPKt*^(CSci<MOS 

f e TcDHitro-fe^iT). i Ltzwxh 

h. 

[022]02i~027 {,z^i-^%mzm^< M O S 

F ETco^jira-b^co. 1 o<7)KPg£ L-Jt0T* 
10231021-027 K*t*3MHfcg|rJ < M O S 
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4. 

[02 4] @2 1~02 7t5r«s»HfcS^<MOS 
FET<9iBl7 , Q-feX<7\ loogl&££*U:0T*J> 
4. 

[02 5] 02 1~H2 7K^t*fBBt^<MOS 
FETcOHiaTn-feX^ lo<OgtPS££^W:0T-& 
4. 

[026]021~027 fc jjcT+JHSfca^K M O S 
FETOSBtrn-feXf). loogpg££^l£0T'& 
4. 

[027] H2 1~H27t3i?t*ieWlc3l^<MOS 
FETOi?jt7 , D-feXc7) > lotf)g©££^U:0T* 
4. 

[02 9] ^4^feftEttMttfc. M^?-<0«»J:9tt 

TW^f)^i fc SrlTt4 , *S6^M 0 S F E T<7) 
-|QSW*jj*U:<»«0-C*4. 

[03 0] jmrn^wmmmmmrmi:*: 
u *»o y+nimt x-\m& lt \ 

£#-f4. *«W<0MOSFET<0-|O(!lM^LfcH 

[03 1 ] 8!^+*ffitta«k, hUV^OfcSJ: Dffi 

OMOSFE T<7)-HSS0lJcO0TS) 4 . 
[032] SV^AttttfW^ < - M" J: 

TUx -y i 0 ffi ^(SB 4 I vf 1 

4*JHW)M O S F E T<7)-Hij0iJ$;^ UfcH? 

[03 3] r^N'-^^j MOSFETtii 

^X KU-f yayf? h&mWlkixX^hrt-l-fi 
A- yf-MM O S F E T £ ^ Lfc i> <0T$> 4 . 
[03 4]*^ar r^/^-f-^j MOSFETlCjg 

km vast? \-mtimyihtix^h*-=Ftt 

)V \- V y?mM O S F E T £ 0Jjf Uc i> OT J) 4 . 



12 y-*«« 

14 P-#T4«« 

1 6 N-xe^^fv-v/H 

is y-h 

2 0 N+g$ 
2 2 



100 


MOSFET 


102 




104 




106 




1 08 


y-vmm 


1 1 0 


N-xtf^^-wH 


1 1 1 




1 1 2 




1 1 3A 




1 1 3B 




1 14 




1 1 5 




1 1 6 




1 1 7 


mm 


1 1 8 




1 1 9 




120 




1 2 1 




122 




200 


MOSFET 


300 


MOSFET 


302 




400 


MOSFET 


402 




800 


MOSFET 


S02 




1000 


MOSFET 


1 002 




1 300 




1 302 




1304 




1306 




13 08 


MOSFET 


13 10 


MOSFET 


13 16 
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[01] 



»BB¥8-2 50732 
[12] 




(16) 
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[07] 



[08] 




121 




<118 



3cv 

P+ 



102- 



ft 

V'.{V;. 





888 



111 



121 



104 



[09] 
,112^114 



102 



::V 



✓112^114 ^118 



P-#7=-f 




106 V 402 ^ N 116 
122 A 
400 

111 N 



108 



7 N+ 120 



-117 



^19 

V 1 

> 110^18 



i 17 



7 _ 



?16 



15 



144 
0.00 



V 



[010] 



1 ll 1 i 






j P- | N , 













1.00 

MO SFETO 

± m <n s 



2.00 3.00 



4.00 



5.00 



6.00 



[01 1] 



[02 1 ] 




0.00 0.50 1.00 



iifi 



7 W+ 12Q 
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[012] 



[016] 




[013] 




[020] 
,112,114 /-118 



0.00 0.50 1.00 1.50 2.00 2^0 3.00 3.50 



[014] 



-117 




> 110 



[02 2 1 




(18) 



#1^8-250732 



[015] 



[023] 




3.00 3.50 



^113A^H3B 




[018] 




3.00 . 3.50 



[024] 




111 



120 



N+ 



[019] 





(19) 
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[032] [133] 




PSS 130Q 



(T2)Wm 'J**- -*7 4 'J TAX 

7* D 'J 7 =r/l--7*N95014 

- 10292 



